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(57) Abstract: A light-emitting device which has a light-emitting element comprising a nitride semiconductor and a phosphor which 
absorbs a part of a light emitted by the light-emitting element and emits a light having a wavelength different from that of the light 
having been absorbed, wherein the phosphor comprises an alkaline earth metal silicate activated by europium. 
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jqioMSteWUTtt, &5fcI!tJP§#£0K:fflgK:*v>j£:RS8M 
(Wachs tumze i ten) St tSf l©I3tiS^©^?)l:, 

io %m±fe®%&\zLfr&^w**zi2:^t^ ? &&&&& z>, 

(4 5 0*6 4 9 0 nm) <hm#--£:b£ft 

IT, ft«fc**"r*3&K:»v>B*a*&2*u cOlttt, SHhftTtt 

S5tWO 0 0/3 3 3 8 9*5, WfiL EDSJ8 ViTfififciSV* 
ft£#3fc*M;:, i DfrttB a 2 S i 0 4 : Eu»^#iltttfflS 
n§ Z. tifi'&to-V&Z. Ba,S iO,: Eu !t ®Mtt, 5 0 5 nm, 

20 S. H. M. P o o r t S*fc«fcSI&X, "Optical p r 

operties of E u 2+ - a k t i v a t e d . 2 9 7 ^-^, 

e u u T*m-mk-znrzB a 2 s i o 4 fc&tficu w&kik 

B a P 0 4 $ cktfK SrPO, 0ttff 7W2££ftTV>5. ^fclWIXSKT 
tt, B a 2 S i 0 4 ®383fc>&*5 0 5 nmfc £3 C i***B*tlT V>S. ffi 
25 fiZtlTz 20<DV >Kfi05S3fe«> tnfcWUT**WK:S &fcjHV*ife 
S (4 2 0 nm*6 4 3 0 nm) fcfcS. 
#3&BJ0HJite, ±pB03§#£l»£, S^l:i5il©3tlOM 
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Jf&fll*i©fi0ft1t#» $2 6 0 0 K£ 7 0 0 OK©ft©ffi«>TiE<Hb& 
5 &91©B§j* 

io ;v#y±aufej*««*fr&fc*. 

(2-x-y) SrO-x (Ba, Ca) O-(l-a-b-c-d) 
Si0 2 -aP 2 0 5 bAl 2 0 3 cB,0 3 dGeO,: y Eu 2+ 

(iS*, 0<x< 1 . 6, 
15 0. 005<y<0. 5, 

0<a, b, C d<0. 5 

(2-x-y) BaO-x (Sr, Ca) O-(l-a-b-c-d) 
20 Si0 2 -aP 2 0 5 bAljOj cB,0, dGeO,:y Eu u 

(5£*, 0.01 <x< 1 . 6, 
0. 0 0 5<y<0. 5, 
0<a, b, c, d<0. 5T&&) 

25 a, b, c *5<fctfd©tt© 5 "£©*!>&< 1 O*?0 . 0 UD^tV\ 
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Y (V, P, Si) 0 4 :Eu*fctt*i: 
Me (3-x-y) MgSi 2 0 3 :xEu, yMn 

0.0 0 5<x<0. 5, 
10 0.0 0 5 <y<0. 5, 

MettBa*WtfcttS r*^/SfcttCa%*t) 
•ei$n?.7WJ±I^I-v^^^A-rIiI : Eu», Mn 

ssk:, ^*©iffi©-r^->, *icADy>ft«, 

20 fg2©X^£ h;V^^jd?4 3 0 nm^6 6 5 0 nmTfe^^ 

So 

25 BliOflMifclKE 

H3 Htt, $fgBJtf>f§^fi©lg 3 0||Jfi©»»H«S®«^aSfflS 
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iOi^^it, (a) (b) \t (a) © A - A^^MHTag. 

So 

i4tt #f§93©3§7fcge©fi 4 o%m<D^m\z^^ smd 

(Surface Mounted Device) M©L ED ? >;/©®rM0T&£ = 

10 

n hj * m m -r * & * © * & © & m 

M^f tt^D, 4>fc< fcfe-#«> 7;W^U±«^JR* 

20 5 0 -3fctttt*fc«fcntf, lffla±© L E D f ^E»iftOSfi± 

cstsnt^f), fro, mft#fr, R#&<D±\zmn-2nTKzu> 

Lfr U 1 j0^±©L EDf>; ^*tRWHl*J©*ig±K:Ell*nT* 
25 #fiJ«L ED^Py F-A«©#JR&#-r*»Wfclfjhffi3> 
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« «± \zmm $ n-fc l e d ^ ? y t # u t- i/ $ n, r<oi 

25 **5fcK:g'&U fro, ^#o»jfiK:Ufffl©H#SJCT?, Mtu'I4J?B 
^TT> iftilO CC^m 4 0 Ot^i0Ml:fitl>. 

* <d m^xmih 7 > * - ^ a * & \m <d a n y >it m z mm? % 
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5 nbtlftmm&te, ifi5 10 nmfr 6» 6 0 0 nmTttltU fro 1 
lOnmJT'0^^Wf5„ 

(D&JBfcioT, fcSWdU 2ffi<D:x£Pb!£A£ e fctf/££fcJ:V>;tf 
>Tfigtt<b*nfc7;V*U±«*JR7^5>»«[*J:r;, Y (V, P, 
10 Si) 0 4 : E u 2+ (Di£fr£©£ 5 tcW0*<36tt*r Y 2 0 2 

znrc&um*ii?%myt&&&w^&nm&*mz> z tan?*, £ 

T=277 8K (4 6 4nm+Sr M Ba,,,S i0 4 : E u 2+ ) ; x = 0 . 
15 4619, y= 0. 4247, Ra = 72, 

T=2950K (464nm+Sr,. 4 Ba 0 . 6 S iO,:Eu lt ); x = 0 . 
4380, y= 0. 4004, Ra = 73, 

T=3497K(464nm+Sr 1 . 6 Ba 0 . 4 SiO 4 :Eu 2+ );x = 0. 

4086, y=0. 3996, R a = 7 4, 

20 T=4183K (4 6 4 nm+Sr u Ba MI Ca 0 , 0 ,SiO ) :Eu 
it) . 

x = 0 . 3762, y = 0 . 3873, Ra = 75, 

T=6 6 2 4K (464nm+S r,,,B a,.„C a,, H S i 0 4 : Eu 
»♦) . 

25 x=0. 3101, y = 0. 3306, R a = 7 6 , 

T=6 3 8 5K (464nm+S r,,,Ba M S i0 4 : E u 2+ + S r 0 . 4 
B a,. 6 S i 0 4 : E u 2+ ) ; x = 0 . 3135, y= 0. 3397, Ra 
= 8 2, 

T = 42 1 6K (464nm+S r ,. , B a 0 . „ C a „ S i0 4 : Eu 
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2+ )) ; 

x = 0 . 3710, y = 0 . 3 6 9 6 , R a = 8 2 , 
3954K (4 6 4 nm+Sr,,,Ba M S iO,:Eu H +Sr M Ba 
16 S i0 4 : E u 2t + YV0 4 : Eu 3+ ) ; x=0. 3 7 5 6 , y = 0. 3 
5 8 1 6, R a = 8 4, 

T=6489K (4 6 4nm+Sr,,,Ba M S i 0 4 : Eu !t +Sr M 
Ba,.,S iO ( : Eu u +7JV5 >lA*'J^AT^i/!?A : Eu !t ) ; 
x = 0 . 3 115, 
y = 0. 3390,Ra = 66, 
10 T=5097K (464nm+Sr L6 Ba 04 (S i o 1 . os B o. 02) 0 4 : E 
u !, + Sr M Ba M SiO ( :Eu H );x = 0. 3 4 2 3, y = 0 . 3 
485,Ra = 82, 

T=5084K (4 6 4nm+Sr 1J Ba 0 . < (S i 0 .„B M! ) 0 4 :E 
u 2+ + 

15 S r fl . 6 B a,. 4 S i 0 4 : Eu !t + 7JH>S7 Y uy^V V *ist> 

A : E u 2+ ) ; x = 0 . 3430, y = 0. 3531, Ra=83, 

T= 3 3 6 9 K (46 4nm+Sr,. 4 Ba 0>t S i 0 . 95 G e 0 . o 5 O 4 : Eu 
») . 

x = 0 . 4134, y = 0 . 3959, Ra = 7 4, 
20 T=2787K (4 6 6 nm+S r ,.,B a M S i „. „ ;p „. 01 .O 4 . „, : E u 

x = 0 . 4630, y = 0 . 4280,Ra = 72, : 

T=2 9 1 3K (464nm+Sr,. 4 Ba 06 S i o. 98 A 1 0 . 02 O 4 : Eu 

2+ ) ; 

25 x = 0 . 4425, y= 0. 4050, Ra=73„ 
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&*©#»© 1 ©©^TfeoTfeckVi. E©«k3K:l/T84il/&aMR& 
RRWatt -*?RI/>Xli, g«©#^©fc© 

10 &WT<3#&ft («ttft££tr) tt, tt¥«Bfi©*©i!ii©ISfc:.fcO 

©Est«©±*>u< ttc©gg^^©±fcSB@$n§ 0 

JR 93 ©JS&ftlt *-©L ED©ftD fcL ED7H 

20 £M1-3©H£«JT&& 0 *f6W©ffi©ll'lfi!i«l©«^lctt, fi©£ 

su©*m ^AtfPMMA) ^e>fc5®$&tf u^-u^xtg^-r*. 

25 R#UV-V>X:te£tfRi^±E3>/^>H©*m«, TtSfctfjfi 
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nsctm*. cfti«»jK:ffrE©7W«» »BfciM:JB3>/t 
s>FTf3fc«rr a fro, fi*si*K^w«n 

4>&< tfe 2^©iifra£3fefr##ua3ftTv>atf fc&ff&fe#stt 

SttSLEDCtot, Eft 5 l^C^MJ 

»/ot7(t ^©fcfcOJftiS'fS : Tfcfr^, 
*LED3S3t©K«, ^lOfM©^ 12 ©HftteKiSfg 1 CD 

15 -fe^fcfcoT, *ft*ft©£3fcfcS*0tei^#flfcffit(t«l/TEIir 

$ ^R $ -a-fc^^ «fc o t> %yt& © iim * m& 2 * * e t &x° 

T hU y £ X + •*?©*£»**» ±3 ft, fro, i$-&fS7fcfr*#IIE£ft3o 
25 RT> W5fi©7* h;V5^yfe>^»ft**-r*S*#*583t^<* 
— K (LED) 7>7fc&ffiT£0§*J:*mi/<iB91'r*. 

H 1 *S89i©36ft81I©» 2 ©$Jfi©£ffi£ttS L ED5>^ 

©^iS$r®®T& D, V^f0-S.l/>X^-ry©LED7>7 P ^^-r o G 
aNI¥W5S:5t6LED4ft, ffeLED40^^LED7 
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«lfe/^;^fA 3 fc^7> V 5 £tf-LTM#tt£tl5o #ftL 

5 ^7-ft6l:J;f)8it5 0 ffiLED 4 £@5rr££a£K 3-7-^ > 

-A2R^^^jyXfA 3 £7£j&£nfcU-- F7 1/-A 1 ^^E-^HgU 
#T*&3^M9-ei:ritT3o lot, tfiLED4(t ft$M8 

ftg&M 8 mitmzmwtts.zisv n~y®mx\tj:T$*isffim 
n* 1 1 h\zm&L ed 4 *y<D&x*m±t% c fc^Tt 

x#*ymmxte&M&fiy7>\zfcmt*^zMXLTb&^ a fttfctf 
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ffiLED4^&0^Wl 1 fcy$fcO^-r<&oT, 1 
5 £. 

h 5 \Z\Z, ftV>*TSfr Sx#**>«ffi*©«*0*fJB# 
@Je>T/jN$V^W^LED4 ©M® lC7!)>b5#tD± 

10 £?£LV>. 

£-tf&fca£K 3t91fc8fll&£/g V>£„ ftfc, L ED ^ >7£fifi^© 

15 fiiltfci^. 

tuDi&o^g^i^fcg < osd, #e.L Ed 4^ e>ifeaj 

20 #fiLED4ilEflfl:R»6nfcS)l6#l lfcio'TSWSn, 

^©AlT^CiiaoTfeSS^n^. ■£©&£, f 6LED 4 © 

S!f»K:Jt3&iW^ttfc:«lcHl>2:8&6n, WfiL E D 4 iE#©ft«&£ 
25 3&«ffiJe>TK<^D, LED7>^BI)lll:W5. 

ffiLED 4tt«#ttK:58#U -£©^te#y 71 OOilTfe 

1 1 £1*3 ffeLED 4^&»*6n*-€-n&CD3fcttT 
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^ > h 5<¥<DMftfcl 1T-&M$*U 7-7>h 5*©Mft#: 

15 fA3±C7^>M^Tl$$tffiLED4§gf$tl)i:ttffi 

T^IgiC^W^^^o ftfc, is, 7 ;i/ 5 x £ a , ft* 
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5 :©J:5f7')>h5i:, WfiLED 4#§gftbfcft£ e fcoT£ftb 

10 Hfc»ae>*j:td«T#*. 

ffiLED4lt 81Sfiiimtf^77'f7SS4 1 £WU £ 
©t7 7^7SK4 l±fc, MOCVDii«KJ:Daftl||¥»#ltl 
TW^.H /1y7?l42, nan>^^hjl4 3, ni^7^Hi4 
4, MQW (multi-auantum well) ^1414 5, pg£5y FS4 6, 

20 *±tfpl3>^^M4 7Si^UU XAy*U>^i*. 

*ft*fc.fctK pl3>^^M4 7±0iII;l^il5O, 33fc 
ttli5 O±0-^(Cp*S4 8, $5«};tf nM3>*£ H4 3 ±©- 
$i:nti4 9 £jgjs£b& *>©■?&*. 
/t»;7rl42tt, AIN^S&O, n Si n # h « 4 3 

25 tt, WAH GaN&Sfc*. 

ni^yFl4 4(t Al y Ga,. y N (0£y<l) jft» 6 

fcD, pl^7^Pi46lt A 1 X G a ,_,N (0<x<l) 

^£>&D, pl3>^^M47B, 09Atf* A 1 , G a ,.jN (0^z 
<1, z<x) fr&fc*. pI^7*;F14 6 0/t>^t*;^ 
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K*4 4*itfpSi?7*; KM 4 6 it, ¥-M©M/&T& o T & < , 

<Dgfc®*mfcmwmmzn%mj&r&~DT%&^c mm* iooak 

MQWSttl4 5 1t InGaN*6&5*»0#FIt, GaN* 

#FJB43<ktfAU 71©JP#«1 0 0APjIT> £P£L<te60~70A 
10 Ht5. InGaNtt, USSOttS^ffiflDA 1 G aN«DJ:5&A 1 St 
tf*ft*¥*#ilt^Tm6^ViOT?, I nGaN^tt!4 5 £#§j& 
T § 1 fcffi 3 H t \Z ck 0 , M bfc&gfcft^Sttl^ttfc^ 7 y 7 
#A98l<ft£. MQWISttl4 5tt, I nGaN^^Slt 

15 Jfc, Al In G aN*>&fc*lljft0#FJi^ A 1 InGaN»6)(t 
S«S©Al)7E£frS«j$LT&«}:V>. A'J7lOA'>F^t 

fcfc, MQWj&if4 5 iDD-77-f7lS4 II, 0!*.tf> nln 
M43 ©Ay 7TS4 2 #J fcEWl £^J& LT & «t V> 0 
20 RMS«> MQWffittl4 5^il$nil^it77'f7SS4 10i 
It^ICtSfUMlTfeiV^ EWltt, Sttl4 5*60|[Hi 
ft£ftbTft*©£t^£^LTV>3fc©rtW3;L<, Al^ 
SMbTt)j:<> G aN^©lil^©#lllt^e^^bT ! fo«tVi 0 £M 

25 4 5fr &©&li!ft©fiMiR£M'>£-fr, ±75^©ffl£ft £if * 

210*5 fc*«Snfc*6L ED 4©383tftfi© a f t IB[«itt, 5 0 nm 
KT> »SK4 0nmftTtt5. ffeLED40t:-^M 
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3 8 0 nm^f,5 0 0 nm®iHO, MAH 4 5 0 nmfc$ 

Hfc:*£E*Wln*r* WfiLED4A»4 5 0 n m©&ft©Wfi©ft £ 
5 fg^T3 0 i*fi©3fc«> RffittJB8'f'®£3ft*l 1 «AjBU M£n 
ltt, 5 6 0 - 5 7 0 nm0ffe0^e^t§. AflWlB 
8 *©HFS©3te£JI&©ft#ffi£;£n;fcft«\ ^W19OTLT^ 

10 SBlltt, #fiLED4#BttTS#fe©3fcfcJ:01^£ft, #6 

i3 0n ^^©n^s©!! 3 tommoiem \z%z>w$.ytm%m 

15 *©#Jifc&jSU (a) te¥M0, (b) » (a) ©A-A»»rIBT?«i 
^©^3 0^^-TM^^^fflSfi^, i|/U^©A^7 

-f bgs^uxM^tu ^^/i^;p©«®#j^e)^^A o ^;i/^^^Bi 
»u ^%^ttT$.^^^A°^;i/©5:^^ii#{cBj5$^3> h^x h 

20 . %J§-ZZ>Zt\Z&r), ^©*Ifgtt£fi±£i±£ t>©T* 0, &©gH£ 

^7 o 01111:7 KttKEHsntiftasn* : vmytm 
7 o t3t^»K:s^$nfcffiis:©fffiLED 4 1, mytw.7 o©^©tu 

25 lf®7 0 a§i<iOl^^BlT#M7 0 fc3tO#t*&n&ft*R 
afTSftEft*— *7 1 t> mytU7 0©ffi»iff7 0 a t»lSTS3t© 

^^«7 0 ^ffl«M7 0 a*«V>St)tftt&n, ^CIMl 1 £^ 



WO 02/054503 



17 



PCT/JPOl/11628 



«i«jBE3&«HJ»an*i, e»*nfc##fiLED 4*63t*«aji*an«. 
nrc^tmw.mm7 3 \zmtcox rm^wlv^ ^m^m 7 0 a^e>7«r 

;VA7 4£MLT®ft©aJtO I £<J:bTffiS*3n£o ffiLED4©ffl 

n, iRii^tiijtfi3E*^nTffl»sn«. inicj:oT7^^7 4 0i 

K£©MS^£a£<2rfc5. 
15 D4^&0aj»)t^iM7Ol:AWSt, £©AM2n&ft£S7£4£ 

7 0 osihf® 7 2 \zmi$t£nrcytftmmm7 3 T^if&ms it-fc^em 

»®7 0a^67^f;^7 4MilWU, H 0 7 -f 7 4 fc:fcV>T, }fe 

©-*»#£## 1 ic£0M£tu Hi*ic«ft*»snTffl»sn* 

&5\zmj&h1t<D"e* ^<D^o\Z, *-i-f(5#fi0LED$fli 
Hft&l 1 fc#fiLED4fc#*«8HKbfcV>«fcifcoTV>*©^ 

^©^, y j )Vk7 4\zt^znz>%ytfci i<z>mmz&z.zzt\z 

1 imt§7^fJVA7 4*«Sfc»«iffl3iUT*W«, 7^M7 4 
£fc> &7fc#ll&> 7>fM7 4Ctf$t5H, 7^M74© 
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5 ^t:ioTTO7O0^Sl:i<itiaD, ffiLED4ii3t 

(Surface Mounted Device) i®LED7>^^it. 
10 SMDl©LED7>^ttKT0l)$$tt?). iSMtt^WTStf-? 

tl3 2O0^l:J;5;^->fii8 1,82 \Z£V )\/7 

f&L, rt#->mB8 1 , 8 211:^77^7^80*7^8 3 aSt 

T£##8 3 Sfgtj-S. A»;^8 3att, ^CDSM^W&L E D 4 

tU /^->SB3&8 2©±ffite, 3*J»rig-r*fflM©JS«© + 

^I^TMStltl^^, {«®/\°*->ieH8 1 tt, ^8 3)511 

tfiLED4tt, ;^->SSi8 2 0lli:, myj 7^fx^'> 

20 iffi^-7h8 4t«J;oT0fSn«. f fiLED40piti/^- 
>IH^8 2«, &ScD#>xW >^7-T t6 fc«J: DftttU ffeLED 
4®n*ffii:A^->BBi»8 1 tt, >^7>ft7 K«kt) 

##8 30*7^8 3 aWt5^ril*3H SfbttSitftSi 
25 ±$8 8*&«r*. tfr±SI8 8fc«fct)*feLED4tt, StStl^. 

ifji^j8 8 a, tttm0 2m<D^-u)dy&-em&tt t i£nt£7)v%v±m 
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mftftl 1 #tt A3 ttfclJjkJW 8 8fcJ\ fis#8 3 0**;^8 3 a 
o * T5fcSI $ nT ^ T fe cfc V> o 

10 £©«fc5te«j££nfcSMDS0LED7>:/te:i3V>-C\ A°^->IB 

^81, 8 2m\zmj£*WlM-fZ>t, WfeLED4#4 5 OnmCtfi 

U ®m2tifc1kyt#l 1 tt, 5 6 0 -5 7 0 nmOffi0^IMt 

So totals 8 *©#ficD3ti:jtfi<J!)3t*«s^snfc>ett, wtin 

it* :tfa 0 , «fc 0 ffi«iK:iEi>Bfe£ftS £ £#T- 

20 #5. 

I5@lt *^WO^«S0^5©^JfiCD^J8K:fliSLED7>y 

25 m5®(C^-TJ;"5fC, iMJEEfiMSS^ 9 ltt, WfiLED4<h|iI@^ 

fr£>> WfiLED4B7'J«;^y7 r (flip chip ) Hg£*l3o i& 
«E&SH^9 1 tt, tfiLED4Rtf'J-H7l/-A 1 tSttf^fc 
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&0«@9 2 , 9 3 £fll*.TV>£. *@ 9 2 H\ 02C*l/fcpil4 

5 iMJEfcBSS'F 9 11011 9 2, 9 3tt, f n*nAu/t>^9 4 a, 
9 4b 4^bTffiLED40pti4 8 , nt!4 9 fc&«$n*. 

^iH&5!yxt-^'f H (zener diode ), A°;V7>'14©«ffi$ 

10 ^6 0lt ji^lBE««^T9 1 CS^xt- #-r ? *JIV>fc»'&<Z) 

g^HJS^^^to ii«£E^S*T9 1 ttT®yxt-^t-F9 5 
tt, tftLED4Ct^«ll:t^i§n, ffeLED407/-F 
(anode ) tyxt-^'f t-K9 5 0#V— K (cathode ) 
Sft, ffiLED 4©*V- R^xt-^t- H 9 5 07/- 

15 »«SftTV>*. U - K 7 1/- A 1 t U - K 7 2 ®FI tl^c^i 

JO«HJtn$n&«^ *©«JBE*»yx^- ^-f *- F 9 507it-i 
JE£jg;L5 ffiLED4 0STFI«)E«7xt-iKl:M$n, 

£t*T» ii*E^SJl^ 9 1 £LT0i3>x>1}-9 6 SM^Sffl© 
(chip type component ) Stf Cfcrt*^**. JlO«k 
3&1#3t03 >x >U"9 6»apifllk:ffJRO*1i*JRH-6n*r*D, £0 

25 ti^tfiLED407y-HSWy-n:Mi$n§. u-f 

CDia^c«ffk:J;oT^«*«^3 >x>-tf-9 6 Mtu 3>x>i^9 6 
©fl^MfWaS&WRfcTtf, *6L ED 4£;ftT£l?pJ«JE#±^e>& 
l>«k3 fcTSfc®. ffeLED4 fejB«£E3^6«*r*Ct*«-p**. 
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(bypass) n >5 i >^ fc iTllt^OT', ^&7-rX£^ 

mifctcsbiz, ®mm&m%? 9 1 tffiLED40fi^i;tiw^ 



7it4 1 OTI^S±Il'U> pf!4 8SAuA>794aS^U 
Tii«ffi«®lStT 9 1 ©m@9 2 fcgSlfcU n*@4 9 SAuA>79 

4 b£^LT51«l£fta*T9 101193 K&ttU >^7 
15 7 £W£L ED 4 Kg^Lfc^T'^ty^SfcUT^S. 

WfiL ED 4 & y^yytlfci^ £2 Bfc^LfcaftttM 

5 011 #»3fctt<D»|iK:ft*.* P«I48©^ 

20 Pi±iKbfc«t5l:, I5i©i^l:J;nH 8 l Bfc:*Lfc#lj6fcl;: 

IT9 l^^!7>htDT«IB-rSfc«), ffiLED4§7U y 7 
25 fy7llbtfe> ^>7^>^7<t6, 7 O^y 

»5HRtf»6HK:*ViT, lifffiif 9 1 
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5 S: & , I«E«ilf 9 1 Pl^gift^^ (variable 

registor ) £©W»ifiil^ teEPMJE©^ 

10 *s^-r= 

1 Btewb&U- 1*7 W-A 1 , 2t, ^^JVXfA3i, tfiLED 

15 fcV>rta58NIB8 ^g&$)j§9<h, # y 7 1 0 ££-&tH*Jfc0tefc, # 
WHflBQO^BKIlf^UTfiiaUJL^ft^flci 1 £^WT$jS7te14©3£ 
10 0 *ff AT*lJ*SnTVJS. 

k CR39 (7^u;v- *-#*-h«m») ^t&d, 

-100H Mftfai 1 te«fc*3fe«aS/J^<T*fc&i*^7^;i'A# 
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z t&®&iffimz%m-(?t fv&mm 9 tmytti i o o torn 

5 fecfcV^o 

tBM^«, ft«J!i8;&rmS&M9 $iriTS^*;\- 1 0 0 llAi 

^n-c^^ffit^nsc jin^o-rm^A- 1 o o©^®^e, 

z\<D&?\z, m6(Dmm<omm(D^m^m^tmm\z^ti\t, w^le 
-tm 9 o^®^M«-r^m^*A- 1 o o nt3t# 1 1 ^ 

15 *$-frfc©T\ rt^^^8RlK^^M9T-«, jgfttt 1 lfccfcSftft 

TffiM<Dftmfammz>n, m&^mz^^nmois.y^m^mzmu 

20 f 3Cl<h^T#£o 

o o <DWX)tt\mm*Mm®Btzmikt?5 t&\z, mm 

(Dmfc&mtfc 1 1 fc^-rsmT^A*- l 0 0 £Hi5cM/B«LT:fc 

25 mt, mytxrt- ioo £3^t-3fcntT*^K:ffii^<A&ii£'«2 

£^#1 ltt, *3t*/t- 1 0 0 K^S-frSffi, 
1 0 0 OS5iiilCftfliUTti^*St&iRI«l©»**1l* Jlt^Tf#* B 
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» * © 15 1 

io 3. mmmftfcte, 

a : 

(2-x-y) SrO-x (Ba, Ca)O-(l-a-b-c-d) S 
i0 2 -aP 2 0 5 bAl 2 0 3 c B 2 0 3 d G e 0 2 : y Eu2+ 
0<x<l. 6, 
15 0.0 0 5 <y<0. 5, 
0<a, b, c, d<0. 

(2-x-y) BaO-x (Sr, Ca) O-(l-a-b-c-d) S 
20 i0 2 -aP 2 0 5 bAl 2 O s c B 2 0 3 dGe0 2 :y Eu«+ 
(a*, 0. 0 1<x<1. 6, 
0.0 0 5 <y< 0 . 5 , 
0<a, b, C, d<0. 

25 b, c^3J;t):d0i©5^O / >^<tfelO^O. OUO^f^it 
5. ffif2«M#«* v'U 3->«fIB^&&«i:i*»«t"r*i»*© 
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io *<%wl ttz> w*©i5H^ 4#fr z % 8 est© vi-rn^ lmzmm® 

10. mmmytm?\t, %%m\z^ >i?vA*^tsz.t*mmt~$-z>m 

11. ftrfH^^*-?«. pI^7>;h'tnIi'7yFl:ttnmi 
15 **^fc^^;^xn*jg&W-rSJli:*«pllti: , r*l»*OieBi*ia 

i o go'iBHo^ns,, 

12. MiBpM^y Fte, A 1 x Gai- x N «&U 0<x< 1) 6 
MIBnSl^^y Htt, A l y Ga l7 N M&U 0^y<l) frbtiZZ. 

13. ffiiBpffi^y KO/^F^fy^, KHBn3!£ y V F©/t> 

14. WIESBftfc^oaftJitt* JiT^pSliS^^^SCltS^fr 
25 •Sff^COfgffl^ 1 0^(C|B«©^7feg« o 

15. tufB*^#pM«, InGaN*6«S*#FI^ GaN*6 

16. f&fB*^#P I nGaN»6ft*#Fl^ AlGaN 



WO 02/054503 



27 



PCT/JPOl/11628 



1 7. tdiBm^FSmrau A 1 I nGaN^645#PliA 1 I n 
5 MfBA'U 7®©ZO K^y^x*;^-**, t(ffB#F®©A*>K* 

18. MSB#FB©JP*te* 10 0AKTtfe^.^t?:Mtt§tt* 
10 19. pl^7*; Hl^/Sfcanlf?*; SV> 
■5 St 3<©$Sffl!l 1 3lfclB*©$BftS1f . 

2 0. tulB^^m^«, »*tt©»*fflfc«fc0 7l'-AfcHJ£3ftTl> 
* £ t £4#f*£T 3W:£©IBfflll l JHfcK*©3S3fcS1I. 

15 2 1. jttfBjg^m, ^BjTa5^.^t^#^tT^il^©l5HB2 09 

fc«B*©58ftS1I. 

22. jttfsg^gm, «rE7;p*'j±a*M3i»tt©#ovim^6^ 

HI2 l9tefBtt©fgftgiI.. 

20 23. mmmmMfc, &&-c%>zzt*®mtrz>n#oi&w%2 09 
24. snB^s^te, s^s«i±i:aft«i¥«#s^ffi^snfc'b 
2 5. $riBS8tte> -9-7 7-f 7^ &^sdt*4*afr*ai*oiBH^ 

25 2 AM\zmmO^%mWo 

2 6. BufEfgftiSt^te, R»«*J»i«SnT^«c:ife«F*i:-r*lt# 
©i5Sfi2 48£6ft®3B:%M. 

2 7. WfBEStJite, »ftfl#«13nTV**£«©*®fcR#«©* 

®t^^snrvi4 2ia:*#«a:-r*i»*©«sH»2 6 9(ClBm©^^ 
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mm. 

2 8. MmfcMM\Zs A 1 ^6tt*Jia:**«tT*il#©«HfB2 7 

jHicEtta&ftM. 

2 9. ftifESWJi^ GaNKDflC^il^^^^^titt 
5 3«$©fSBJ?t2 4 3ilCE«©feftS1t. 

3 0. MEBft**©^**©****** 5 0nmKTO§^t^ 
##£T*lt:fc©l6B8& 1 SfcE*©5&3feS1I. 

3i. ffim%ytm^omft®.&<D*im\z, 4 o nm^TT&s;i<h£ 

«#m£?-S»3fc©«H*l*fcE«©3S3fc*11. 
10 3 2. WBfS^*^ ®t:-^5fi^**tt, 3 8 0 nm*6 5 0 0 nm© 

3 3. t&E»ftfc©£S8ft»£tti ifffi^*^ 0±t!-^fg3t*fiJ: 
D*V>Cfc£#i^T*ll*©lfiHJil«fcE*©ffi3fe81I. 

34. mmmytm^iz. WE»ft*^&f8#3n&ft**AbT3fctti 

15 £ffi#Sttt#-rSB&*eJB©2itt«£«S.* 

ME£ft#«, ME«ft«©ffiEftffl*®±fcW#fci8ttSftfc2:<!: 
£#^£T&ii#©fgBf§ 1 EfcE«©S8ft£fi. 

35. T£> HJ- F©# y ^HEI$ -frfeG aNIIW^S 

20 lffE56^*^fB3tbfc3fc©-»SKJRU, *©ftJRL&3fc©ifeft£ 
5 L E D 5 1 y Zf £> fc Z> %% M =? t , 
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i ft ft § M £ 3 t£ * Bftf * &ft# i , 
t»l3*^#ft*#-r5aW»±»llCJ:D1»BLED^y^5&«ElRSn 

7t m& ft * 1- § * - s& # t * ^ 1- & % ft g e \z & ^ t , 

3 8. mmm^tm^n, mmtiy^\H\zmm^n, nu%%m=?-?tmo 
15 39. mtzmytmi-^ umm?iz&r)mnn.frt>fcmzftz>ztzi% 

4 0. MfEMItT&> 7xt-^*-FSfc«3>f>D-T*5i 

4 1. t&BBftS&^tt* ^it- ^tf— H^53fe*U-^^>Mf* 
20 0, 

mmytm^t, MiHit7*T^> hjtfcEitsn, hhj&wbb 

«ft#T«tonfc^t*1#*i-r*l»*o«BB»3 9EfcE*©S8tt8 

So 

25 efcssgft*^ 1. 
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